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A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) OR THIRTY (30) DAYS, 

WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time nnay be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
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1)^ Responsive to communicationfs) filed on 12 May 2006 . 
2a)n This action is FINAL. 2b)^ This action is non-final. 

3) 0 Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1 , 453 O.G. 213. 
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4) 13 Claim(s) 1-12 is/are pending in the application. 
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6) KI Claim(s) 1-12 is/are rejected. 
?)□ Claim(s) . is/are objected to. 

8)D Claim(s) are subject to restriction and/or election requirement. 
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Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d). 
1 1 )□ The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-1 52. 
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12)n Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f). 
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1 .□ Certified copies of the priority documents have been received. 
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30 Copies of the certified copies of the priority documents have been received in this National Stage 
application from the International Bureau (PCT Rule 17.2(a)). 
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FIG. 3 (PRIOR ART) 


The drawings are objected to because in figure 3 the beam-spUtter 24 and the 
phase modulator 26 are confusing. The location and orientation of beam-splitter 24 
is such that it directs light directly to the electrical subsystem 14 and the modulator 
26. From this location it cannot spht the input hght into counter-propagating 
beams 34 and 36. from the orientation of beam-spUtter 24 the light returning from 
modulator 26 would be directed away from the electrical subsystem 14. Modulator 
26 is located at the point where the light component from beam 15 is split into 
counter-propagating beams 34 and 36. While the specification is correct the 
arrangement of elements 24 and 26 in figure 3 is incorrect. Corrected drawing 
sheets in comphance with 37 CFR 1.121(d) are required in reply to the Office action 
to avoid abandonment of the application. 
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Replacement Drawing Sheets 

Drawing changes must be made by presenting replacement sheets which 
incorporate the desired changes and which comply with 37 CFR 1.84. An 
explanation of the changes made must be presented either in the drawing 
amendments section, or remarks, section of the amendment paper. Each drawing 
sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d), 
A replacement sheet must include all of the figures appearing on the immediate 
prior version of the sheet, even if only one figure is being amended. The figure or 
figure number of the amended drawing(s) must not be labeled as "amended." If the 
changes to the drawing figure(s) are not accepted by the examiner, applicant will be 
notified of any required corrective action in the next Office action. No further 
drawing submission will be required, unless applicant is notified. 

Identifying indicia, if provided, should include the title of the invention, inventor's 
name, and application number, or docket number (if any) if an application number 
has not been assigned to the application. If this information is provided, it must be 
placed on the front of each sheet and within the top margin. 

Annotated Drawing Sheets 

A marked-up copy of any amended drawing figure, including annotations indicating 
the changes made, may be submitted or required by the examiner. The annotated 
drawing sheet(s) must be clearly labeled as "Annotated Sheet" and must be 
presented in the amendment or remarks section that explains the change(s) to the 
drawings. 

Timing of Corrections 

Applicant is required to submit acceptable corrected drawings within the time 
period set in the Office action. See 37 CFR 1.85(a). Failure to take corrective action 
within the set period will result in ABANDONMENT of the application. 

If corrected drawings are required in a Notice of Allowability (PTOL-37), the new 
drawings MUST be filed within the THREE MONTH shortened statutory period set 
for reply in the "Notice of Allowability." Extensions of time may NOT be obtained 
under the provisions of 37 CFR 1.136 for filing the corrected drawings after the 
mailing of a Notice of Allowability. 


Application/Control Number: 10/761,592 Page 4 

Art Unit: 2877 

Claim Rejections - 35 USC § 101 
35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, 
manufacture, or composition of matter, or any new and useful improvement thereof, 
may obtain a patent therefor, subject to the conditions and requirements of this 
title. 

Claims 1-12 are rejected under 35 U.S.C. 101 because the claimed invention 
is directed to non-statutory subject matter. 

The claims are directed to a judicial exception; as such, pursuant to the 
Interim Guidelines on Patent Eligible Subject Matter (MPEP 2106)), the claims 
must have either physical transformation and/or a useful, concrete and tangible 
result. The claims fail to include transformation from one physical state to another. 
Although, the claims appear useful and concrete, there does not appear to be a 
tangible result claimed. Merely computing or determining would not appear to be 
sufficient to constitute a tangible result, since the outcome of the computing or 
determining step has not been used in a disclosed practical application nor made 
available in such a manner that its usefulness in a disclosed practical application 
can be realized. As such, the subject matter of the claims is not patent eligible. 

Claim Rejections ■ 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 112: 

. The specification shall contain a written description of the invention, and of 
the manner and process of making and using it, in such full, clear, concise. 
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and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the 
same and shall set forth the best mode contemplated by the inventor of 
carrying out his invention. ^ 

Claims 1-10 are rejected under 35 U.S.C. 112, first paragraph, as failing to 
comply with the written description requirement. The claim(s) contains subject 
matter which was not described in the specification in such a way as to reasonably 
convey to one skilled in the relevant art that the inventor(s), at the time the 
application was filed, had possession of the claimed invention. 

In claim 1 the phrase "not limited to a calculation based on shot noise or 
thermal noise in a photodetector" is new matter in that claim 1 now includes all 
possible calculations of coefficient of random walk, both disclosed and undisclosed 
which are based on calculations which include more than shot noise or thermal 
noise in the photodetector. 

Claim Rejections '35 use §112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing 
out and distinctly claiming the subject matter which the applicant regards as 
his invention. 

Claims 1-10, and 12 are rejected under 35 U.S.C. 112, second paragraph, as 
being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. 
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Applicant appears to use "parameters" and "performance parameters" 
interchangeably which is confusing, A clear difference between the to types of 
parameters must be defined or a clear line of antecedent basis must be made. 

If "parameters" and "performance parameters" are different concepts then the 
differences must be defined in the claim and maintained. 

If the "parameters" and "performance parameters" refer to the same 
parameters then "parameters" has antecedent basis in "performance parameters" 
but "performance parameters" does not find antecedent basis in "parameters". 

In claim 1 "parameters" and "performance parameters" appear to refer to the 
same concept: the parameters of a fiber optic gyroscope. Thus there is no 
antecedent basis for "performance parameters". 

In claim 2 "parameters" and "performance parameters" appear to refer to 
different concepts: the performance parameters of the fiber optic gyroscope are 
calculated from the physical parameters of at least optical component and at least 
one electrical component, and the parameters of a fiber optic gyroscope which are 
computed from the performance parameters of the fiber optic gyroscope. 

Claim 10 includes the limitation "wherein the closed-loop transfer function 
comprises one or more of" then only discloses "a summing point". The remaining 
claim limitations appear to be inputs to the summing point. There is only one 
element claimed to the closed-loop transfer function, thus the phrase "one or more" 
is confusing. 
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Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 
that form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or 
a foreign country or in public use or on sale in this country, more than one year 
prior to the date of application for patent in the United States. 

Claims 1-12 are rejected under 35 U.S.C. 102(b) as being clearly anticipated 
by Noureldin et al(IEEE-1999). 

With regard to claim 1, Noureldin et al teach a process for modeling a closed 
loop fiber optic gyroscope (fig. 2) comprising the step of: 

computing one or more parameters of a fiber optic gyroscope(page 635, 
section 3) through employment of a closed-loop transfer function(figure 2, equation 
5) based on at least one characteristic of: 

one or more'optical components of the fiber optic gyroscope (page 633, section 
2); and 

one or more electrical components of the fiber optic gyroscope(page 633, 
section 2); 

wherein, the one or more performance parameters(at least one of bias drift, 
random walk and scale factor) comprise one or more of a bandwidth of the fiber 
optic gyroscope, a coefficient of random walk of the fiber optic gyroscope, an 
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operating frequency of the fiber optic gyroscope, and a power spectral density of 
noise of the fiber optic gyroscope; and 

wherein the coefficient of random walk is not limited to a calculation based 
on shot noise or thermal noise in a photodetector. 

As to claim 2, wherein the step of computing the one or more parameters of 
the fiber optic gyroscope through employment of the closed-loop transfer function 
based on the at least one characteristic of the one or more optical components of the 
fiber optic gyroscope and the one or more electrical components of the fiber optic 
gyroscope comprises the step of: 

computing one or more performance parameters(page 635, section 3) of the 
fiber optic gyroscope through employment of one or more physical parameters of at 
least one of the one or more optical components and at least one of the one or more 
electrical components (page 635, section 2). 

As to claim 3, wherein the step of computing the one or more performance 
parameters of the fiber optic gyroscope through employment of the one or more 
physical parameters of the at least one of the one or more optical components and 
the at least one of the one or more electrical components comprises the steps of: 

determining one or more relationships between the one or more performance 
parameters and the one or more physical parameters(page 635, section 3.1-3.3); 
and 
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employing one or more of the one or more relationships to compute the one or 
more performance parameters(figure 3, page 635). 

As to claim 4, wherein the step of employing the at least one of the one or 
more relationships to compute the one or more performance parameters comprises 
the steps of: 

substituting one or more known values of the one or more physical 
parameters into the one or more relationships(figure 3, page 635); and 

employing the one or more known values of the one or more physical 
parameters to compute the one or more performance parametersCfigure 3; page 635, 
section 3.1-3.3). 

As to claim 5, further comprising the step of 

determining one or more desired values of the one or more physical 
parameters for employment in causation of the one or more performance 
parameters to equal or approach one or more provided performance parameter 
values for the fiber optic gyroscope (figures 3-7; page 635, section 3.1-3.3). 

As to claim 6, wherein the step of determining the one or more desired 
values of the one or more physical parameters for employment in causation of the 
one or more performance parameters to equal or approach the one or more provided 
performance parameter values for the fiber optic gyroscope comprises the step of 
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employing the one or more desired values of the one or more physical 
parameters to design the fiber optic gyroscope to equal or approach the one or more 
provided performance parameter values(figures 3-7; page 635, section 3.1-3.3). 

As to claim 7, wherein the step of employing the at least one of the one or 
more relationships to compute the one or more performance parameters comprises 
the step of 

employing the at least one of the one or more relationships and one or more 
initial values of the one or more physical parameters to compute the one or more 
performance parameters(figures 3-7; page 635, section 3.1-3.3). 

As to claim 8, wherein the step of employing the one or more of the at least 
one relationships and the one or more initial values of the one or more physical 
parameters to compute the one or more performance parameters comprises the 
steps of: 

determining a difference between the one or more performance parameters 
and one or more provided parameter values for the fiber optic gyroscope(figures 4-7, 
page 636); 

iteratively adjusting at least one of the one or more initial values of at least 
one of the one or more physical parameters through employment of the at least one 
of the one or more relationship sCfigxires 4 and 5, page 636); and 
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iteratively computing the one or more performance parameters through 
employment of the at least one relationships and the at least one of the one or more 
initial values(figures 4 and 5, page 636). 

As to claim 9, wherein the one or more physical parameters comprise one or 
more of: 

an optical power of a light beam in a representation of a first phase 
modulator(K) in a representation of a feedforward component of the closed-loop 
transfer function of the fiber optic gyroscope(fig, 2); 

an operating phase bias applied to one or more counter-propagating light 
beams in the representation of the first phase modulator in the representation of 
the feedforward component of the closed-loop transfer function of the fiber optic 
gyroscope(K); 

a photodetector scale factor in a representation of a photodetector in a 
representation of a signal digitizer in the representation of the feedforward 
component of the closed-loop transfer function of the fiber optic gyroscope(G); 

a preamplifier impedance in a representation of a preamplifier in the 
representation of the signal digitizer in the representation of the feedforward 
component of the closed-loop transfer function of the fiber optic gyroscope(G); 

a preamplifier gain of the preamplifier in the representation of the signal 
digitizer in the representation of the feedforward component of the closed-loop 
transfer function of the fiber optic gyroscope(G); 
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a gain in voltage in a representation of a filter after the photodetector and the 
preamplifier and before an analog-to-digital converter in the representation of the 
signal digitizer in the representation of the feedforward component of the closed- 
loop transfer function of the fiber optic gyroscope(G); 

a gain in a representation of the analog-to-digital converter of the 
representation of the signal digitizer in the representation of the feedforward 
component of the closed-loop transfer function of the fiber optic gyroscope(G); 

a digital truncation gain in a representation of a truncator in a 
representation of a demodulator in a representation of a feedback component of the 
fiber optic gyroscope (G); 

a transit time for the light beam to propagate through a representation of an 
optical waveguide in the representation of the feedback component of the closed- 
loop loop transfer function of the fiber optic gyroscope(the transit time x = nUc 
which is contained in 2nLnJc)l and 

a phase modulator scale factor in a representation of a second phase 
modulator in the representation of the feedback component of the closed-loop 
transfer function of the fiber optic gyroscope (K). 

As to claim 10, wherein the closed-loop transfer function comprises one or 
more of: 

a summing point (figure 2) that receives: 
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an input based on a rate of rotation of an optical waveguide of a 
feedback component and a scale factor based on a wavelength of light 
propagating through the optical waveguide, an optical path length of the 
optical wave guide (27rLD/\c), and 

a diameter of the optical waveguide(D), as a positive input; and 
an input based on a modulated first light beam and a modulated 
second light beam exiting the optical waveguide of the feedback component as ; 
a negative input(2;rLn/c); 

wherein the summing point employs the positive input and the negative 
input to determine a difference between the positive input and the negative input; 

a feedforward component that receives the difference between the positive 
input and the negative input as an input(K); 

wherein the feedforward component employs the difference between the 
positive input and the negative input to provide a signal proportional to a phase 
difference between the modulated first light beam and the modulated second light 
beam exiting the optical waveguide of the feedback component as an output(figiire 
2, section 2); and 

wherein the feedback component receives the signal proportional to the phase 
difference between the modulated first light beam and the modulated second. light 
beam exiting the optical waveguide of the feedback component as an input(figure 2, 
section 2); and 
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wherein the feedback component employs the signal proportional to the 
phase difference between the modulated first light beam and the modulated second 
light beam exiting the optical waveguide of the feedback component to produce a 
feedback signaKfigure 2, section 2); and 

wherein the feedback component employs the feedback signal to produce the 
modulate first light beam and the modulated second light beam exiting the optical 
waveguide of the feedback component(figure 2, section 2). 

With regard to claim 11, Noureldin et al teach an article, comprising: 

one or more storage media readable by a processor(computer simulation ,page 

633); 

means in the one or more storage media for computing one or more 
parameters of a fiber optic gyroscope (figure 2) through employment of a closed-loop 
transfer function based on one or more characteristics of 

one or more optical components of the fiber optic gyroscope (figure 2, 

section 2); and 

one or more electrical components of the fiber optic gyroscope (figure 2, 
section 2). 

As to claim 12, wherein the means in the one or more storage media for 
computing the one or more parameters of the fiber optic gyroscope through 
employment of the closed-loop transfer function based on the one or more 
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characteristics of the one or more optical components of the fiber optic gyroscope 

and the one or more electrical components of the fiber optic gyroscope comprises: 
means in the one or more storage media for determining one or more 

relationships(figure 3, page 635) between one or more physical parameters and one 

or more performance parameters of 

one or more of the one or more optical components(figxire 2, section 2); and 
one or more of the one or more electrical components(figure 2, section 2); and 

means in the one or more storage media for employing one or more of the one or 

more relationships to determine the one or more performance parameters (figiire 2, 

section 3). 

Response to Arguments 

Applicant's arguments filed 12 May 2006 have been fully considered but they 
are not persuasive. 

Applicant argues the differences between Noureldin et al and claim 1 with 
regard to the coefficient of random walk however the claims are not limited to 
random walk but to one or more performance parameters. In addition to the angle 
of random walk(section 3.2) Noureldin et al also teaches the performance 
parameters of bias drift(section 3.1) and scale factor(section 3.3). 

Further, claims 11 and 12 are not dependent on claim 1 and therefor do not 
include the limitations found in claim 1. 
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Conclusion 


Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Samuel A. Turner whose phone number is 571- 
272-2432. 

If attempts to reach the examiner by telephone are unsuccessful, the 
examiner's supervisor, Gregory J. Toatley, Jr., can be reached on 571-272-2800 ext. 


The fax phone number for the organization where this application or 
proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained froni the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Samuel A. Turner 
Primary Examiner 
Art Unit 2877 


